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TECHNICAL FIELD 

This invention relates to the field of therapeutic devices 
which may be reusable ana vhicl tav e used rc coo eg r n 
and features a flexible bag which may be heated or cooled and then 
applied to a body part for thermal application with an inner 
ment that 5 u rmal effects, 

> * v ecus ) r 

U.S. Patent No. 4,592,35.8 issued June 30, 19.86, to Westplatee 
provides a useful review of the patent literature in. this art, 

Despite the numerous advances that have been made in. this art, 
people who need to apply hear or cold to the body for prolonged 
periods of time still find deficiencies in the available devices, 
because they don't provide relatively uniform temperature for 
relatively long periods of time, with the exception of the electric 
heating pads. When heat or cold is v.o be applied to the body 
surface, the temperature must not be so hot or cold ass to be 
injurious or uncomfortable, while the total thermal capacity must 
be great enough to be therapeutically effective for a prolonged 
period of time. 

DISCLOSURE OF INVENTION 

The invention comprises a flexible, conformable hot or cold 
pack having an envelope of a first high beat: capacity material 
surrounding a pouch or other receptacle or receptacles containing 
a: second high heat capacity material for enhance-:: and more 
prolonged application of heating or cooling to any surface. 

The envelope and inner pouch are impervious to the materials 

^ fh t r ~ Tiat t „ . * ^ 1 n ^ ^u-n 

maearial which changes phase at a predetermined temperature so as 
to maximize the heat transfer characteristics of the effective 
device, the effective duration of the heat transfer is lengthened 



without exposing the surface to the extreme usmonratur** of the 
material in the inner pouch. 

so encompasses e 

pouch is anchored to the envelope. By anchoring the inner pouch, 
the inner pouch remains essentially centered in the envelope and 
which causes the device to transfer heat evenly regardless of how 
it is applied to the surface. 

The invention also includes embodiments which incorporate an 
air bladder. The air bladder function* as a cushion ant as an 
i - .1 at v. - , v ^ ^ , r ^ 

The invention also includes embodiments wherein the device has 

exterior. The insulator can be utilised to moderate the 3 runup*- 
heat being transferred. The insulator can also be located cherts 
the surface with which heat is to be exchanged in order to prevent 
an inefficient or undesired rate of heat transfer away from said 
surface .., 

The invention also includes a bandage that is capable of 
transferring heat. The bandage is typical of bandages in that it 
attaches to a surface (the skin) to provide a sanitized cover to 
a wound. The bandage of the invention also includes a means for 
transferring heat to the wound in. order to sooth the wound and 
facilitate healing, and prevent swelling. 

The invention also includes means of attaching the device to 
a patient. The means include but are not limited to belts and 
straps that car: be wrapped around the surface in order to hold the 
device against the surface. 

The invention also includes chemical compositions usable as 
materials that are held within the envelope and the inner poach. 
These materials have high heat capacities, leak protection, and 
decreased toxicity. 

The invention also encompasses embodiments that are shaped so 
they can. transfer heat with the objects that they hold. For 
example, the device could be shaped like a bowl, a cup, or a 

These advantages and features of the invention whit become 
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conjunction with the drawings, in which like elements are 
i satse efarenee isracters li the 

B3.XEF DESCRIPTION OF DRAWINGS 
5 Figure I is a perspective view of the invention w^h a 

removable refrigerant pouch ready to be inserted. 

Figure 2 is a sectional view taken through line 2-2 of 
Figure 1 with pouch inserted. 

.Figure 3 is a sectional view, as in Figure 2 at anoths 
e-d; >:a.-.o> cu Cue . ver-nc, «i ; u * vav." -riser in:: t 

Figure 4 is a sectional view, as in Figure 2, of another 
embodiment of the invention with reversible inner and outer high 
thermal capacity materials. 

Figure S is a sectional view of the embodiment of Figure 4 
partially everted. 

Figure 6 is a sectional view of the embodiment of Figure 4 
completely everted. 

Figure 7 is a sectional view taken through line 7-7 of 
20 Figure 1, 

Figure 8 i s a nop plan view of another embodiment of the pad 

Figure 9 is a sectional view taken through line 9~S of 
Figure S. 

25 Figure 10 is a sectional view of yet another embodiment of the 

invention. 

Figure 11 is a sectional view of still another embodiment of 
the invention. 

Figure 12 in a top plan view of another embodiment of the 
3 0 invention. 

Figure 13 is a sectional view taken through line 13-13 D p 
Figure 12. 

Figure 14 is a sectional view of anothei embodiment of the 

35 Figure 15 is a top view of an embodiment having an air 

bladder , 

Figure u is a side,, cross -sectional view made along the 

lire 1 3. >, \ ,0 - 1 
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and insulator. 

Figure 18 is a side, cross -sectional view made along line 1R 
in Figure 17. 

Figure 19 is a side -cross sectional view made alone line is 
?Swn in Figure 2 0 . 

Figure 20 is a bottom view of the bandage shown in Figure IS. 
Figure 21 is front view of an embodiment containing holes and 

Figure 22 is a cut-away, perspective view of a cylindricaliy 
shaped pack. 

Figure 23 is a top view of a pad having a oiuralitv of 
envelopes connected with webs. 

Figure 24 is a front, cross-sectional view along line 24 shown 
15 in Figure 23 . 

BEST MODS FOR CARRYING OUT THE INVENTION 
Referring now first to Figures 1, 2 and 7, the embodiment of 
the invention shown here comprises flexible heat transfer device 1 
20 that conforms readily to the irregular surface of a body part so 
as to provide good surface contact for effective thermal transfer 
tor heating or cooling. End straps 22 with hook and loop 
eeners 3 per* t t a . ce to be wrapped a,r und an s for 
example, sad secured in place by the straps. Device '! inriu^e 
25 outer envelope 2 formed of two double- walled sheets 3, 4 havinq 
broad outer faces 5. Faces 5 roughly divide the outer portion of 
envelope 2 into two halves. Sheets 3, i are joined together on 
three of their mutual edges 7 and unjoined on one mutual edge S . 
Each double-wailed sheet 3, 4 is formed of inner panel B and outer 
30 panel 9 sealed along all their edges 6, 7 to define therebetween 
volume 10. volumes 10 contain first high thermal capacity- 
material ll such as one of the freezing gels well known in the art. 
Examples of such freezing gels are described within U.S. Patent 

t i to e »i*h a< 

- nex 5 ss 1 * :;r — 5 tnrough t :hange ; state t< serve an 

rtificia ice that is no;: rigid U S Patent 5 514 )0 iiscusses 



WOW9 ** ? FCT/IKWM251 
□Che; truster i; - £ th purpose _ic„ 3. s ne tha «av r tie 
in a microwave oven fc:>: use as hot packs. 

Envelope 2 so formed is open at edge 6 to nermit the inse-*- 
of a flexible pouch 24. tu the envel rre 1 ^ i~o 

thin flexible liquid -hmper^aable web such lS plastic film, Th* 
thickness shown in the figures has been exaggerated tor 
illustrative purposes , 

Pouch 24 contains second high thermal capacity material 12. 
After inserting pouch 24 through open side 6 of envelope 2 into 
space 13 defined by inner panels 8, open side 6 my be closed by 
reieasabia closure 25 which may he hook and loop, snaps, zipper! 

Multiple pouches 24 may be provided so that one can be used 
in envelope 2 while others are being chilled or heated 

Pouch 24 may be segmented as shown to make it more flexibl* 
and to isa 5 t ter shape foi s in ,- h 

seams is sealing together two flexible webs 14 that mahe up 4,e 
outer wall of pouch 24. Seams IS may be provided with notches"^ 
that cooperate with short partitions 27 connecting the inner 
panels 8, This stabilizes pouch 24 within envelope 2. 

^tTZ™* 1 ™**^ Wat ! rial 12 in p ° UCh 24 * ay b ~ "entica*. 

c x p - " C!r n.acer:. el ,.. 1 • o- m.e iO of envelope 2 By 

neing sainted, poucn 24 can retrain flexible at seams 19 even if 
high thermal capacity material 12 is rigid and/or ---o~< ■■■■>- F 
examp - i mater a.1 .1 fro wa ts pouch.; 
at seams is . 

Materials II and 12 may be selected on the basis of th»ir 
particular physical properties to enhance the utility of device 1 . 
Those properties include, but are not limited to, heat of fusion, 
heat capacity, thermal conductivity, temperature of transition from 
liquid - id {melt p ut r gid t 1 - bast 

re, slice n.-r.we indict vanor pra.- 5) srn rhh.ru p. r . 

The term "high thermal capacity material" is used herein to 
refer to a material such as water, a freezing gel, or materials 

reference as though fully set. forth herein? tha~ ha^e =3. hi-d- b^J- 
of fusion and/or a high heat capaoitv such that a relatively I aroe 
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compared to most materials. The principal ingredient ir<- ->f 
fc '"Ss igh thermal c j „ w _ s - SI Wa^er ^~ t 

fusion, that is the amount of heat giver; up when noinq from liquid 

- - ' hen going from solid t 

calcri.es per gran (80 eal/g} . The heat of fusion of water is moll 

1 " th £ ^ materials ihe aeat cars. > -f at er 
taat is the amount of heat given up or absorbed to change its 
temperature one degree centigrade <i*c> is one calorie per gram 
11 Ca " /3; ' f as hSat: capacit ^ of waC8r is nx>re than triple that of 
" - _ --referred nxgh thermal capacity materials 12 nave 

a heat of fusion and/or a heat, capacity that is at least ones half 
that of water. 

High thermal capacity materials II, 12 containing water have 
been found to be particularly suitable tor use with hot and cold 
applicators such as those described herein because water has an 
excellent heat capacity and density. Consequently, by choosing a 
composition that undergoes a change of phase at a predetermined, 
desired temperature, material n. 12 is able to transfer a 
significant quantity of heat regardless of whether device 1 is 
being used as a hot or cold pad. Accordingly, material 11, 12 
prar.era.bly is chosen to be one that undergoes a phase change while 
being recharged such that it will also, go through the reverse phase 
change at the desired temperature when being used to heat or cool 
a surface. 

Materials 11 and 12 in an alternate embodiment can b-» 
aqueous material . Examples, of non-aqueous materials include but 
are not limited to mineral oil and natural oils. These non-aqueous 
materials can have freezing points below sero degrees centigrade 
f0 u c} . 

Materials 11 ana 12 can be base upon aqueous fluids that can 
contain a freezing point depressant as described below. The water 

' rC ^'O Watt. ..C 

a^suiirec, or ae~ routed wate •- Preferably, sv.tab,.e materials am 
3 5 Cl ique v 1 1 rald r * or ' ! 3*1 Any suitable 
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;: COLD COMFORT " which contains ., gsi re sde from sevantv weiahfe 
percent c ^ c . ; , twenty -four weigh; percent [2A* 5rf , rv !p n , 
5 eight f ^ ydrcxyprop me thva cellulose 

While this composition is specifically included., ether percent aaes 
of the materials are also to be considered. A water so-ubV 
I ? - a * , wett J agent he t ix« i ^ ch< 

aqueous liquid tc fona a gel. Any suitable eombinat >n of 

Ni " ' hr - 1 - sed Provided that the ge that i form* the 

necessary heat capacity and heat transfer rate. 

The water soluble polymer can be a natural polymer such as a 

natural cur, cellulosic polymer, or animal polymer such as gelatin, 

or a svnesthstic polymer . ch« c--sl vm&y «ti ho - .^.i < •„ 

r - pwj.y!(f«„ can ce awyiit seen as 

acrylic acid and methacrylic acid, acrylamide . and ac^yi.-^i 1 - 

The polymer can be a cellulose polymer including cellulose "and 

lignoceiiuiose. Natural gums that: can be used include guar quire 

gum tragacanth, locust bean gum, and Xanthan gum. 

A preferred family of synthetic water-soluble polymers based 

acrylic and ce theory lie acids, wither as homopoivmers or 

copolymers including suitable comonomer such an aorylatfide. 

acrylonitrile and the like. Many acrylic polymers absorb water 

readily. U.S. Parent No. 5,534,020 discloses a "croeslinked 

«:vcxriea s.cryrac po.-yrnorj which is available commercially from J KM 

under the trademarks "hiporamnosan" and :: Idroramnosan" from Tri-K 
Industries. "SGP" brand absorbent: polymer is a hydro ly zed starch- 
poXyacryionitriie graft copolymer available from the Oranin 
Processing Corp. of Museacaine, IA. s ihiper absorbent - acrylic 
polymers are disclosed in U.S. Patent 5,643,145 and are available 
from Stockhause, Inc. of Greensboro.. ,NC and Naico Chemical Co. of 
Napervilie, XL, The stockhause version is a cross linked 
homopoiyrssr of partially neutralized acrylic acid. 

To torm a gel from these polymers, a wetting agent should be 
included to thoroughly wet the polymer- before combining it with 

poiyhydric or r /dr.. a. _ a . thy lent alycol 

*°Pl " * < r'co give ine methanol e hano p P a < and n 
1 fcrmi sei he polymer typi ill i c 
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disclosed in U.S. Patent No.. 5,843,145, which is incorporated 
herein by reference . When the viscosity properties of the qel ar<° 
too low. thickening agents such as trisaminothane, sodium 
hydroxide, and corn rft^xt can be used to increase Che viscosity. 

v'arious water- soluble organic compounds can be used in aqueous 
nquias or gels as freezing point depressants. Included arc water- 
soluble wcmohydric alcohols and their derivatives, such as 
methanol, ethanol, and isopropyi alcohol; water-soluble polyhdyric 
alcohols cues as ethylene glycol, propylene glycol, 1 - 3 -nropviene 
glycol, glycerin, and 2-methyi--2 ; 4 -pent anediol ; and other water- 
soluble organic compounds such as acetone, dimethvlsulf oxide, 
snethylsufonic acid, ethyl sulfonic acid, diethylamide , methvlsmine 
and formic 3 ^u. .'•V- su table compounds Lne ud-- : ^nosa uiarides 
such a «E t0 0 ahihose xylose, xylite 3 ;lu os , slucitoi 
{sorbitol or sorbite) , gluconic acid, glucuronic acid, giucaric 
acid, galacturordc and water- soluble polysaccharide such as 
agarose, amylase, sodium alginate, glycogen, chondroitin, 
chondroitin sulfuric acid, dexcrsn, pectic acid, propylene glycol 
alginate, pullulsn, and chondroitin sodium sulfate. 

As tor materials 11 and 12 which are permitted to freeze, the 
else! w cac oe - ,eu upon the above, w.t.n , he proviso 'at a ?< 

degrees ceisius -0 6 o) need not be met. in fact, ribs ma^er ■< - ■ 
contained in the inner container, preferably freezes complete ly, 
so as to be capable of absorbing a raax-imuw amount of heat in 
chawing and warming up to anient temperature. Similar aqueous 
fluids, agents if necessary too form a gel car. be employed . 
Although a simple aqueous fluid, with or without freezing 
depre^ 1 v. provide ths des re therma .10- © s 
that minimizes leakage may still be desirable, 

Witt 5 gard cc the composition a\ ch* gej the fallowing u S 
- ■> -mrc: x U^c i re.-cne , ^ „ < . T _ 

5, 343,145. 

Insulation such as foam is comprised mo««-~^ M : i-rw^ -=-->•- 



wow***- rermmmm 

poorly. Because it is a gas, air has very low densitv £a/ce) 
Consequently, sir has very low thermal capacity per voi^f 
insulation . 

Thermal conductivity of the material 11, 12 is important in 
the rate of transfer of hest to or from poach 24, By acting as a 
partial insulator, material li, 12 can prolong the cooling affect 
a ^ als P**™« 5 v ' rv 3ld hc from injuring the skin 

while maintaining a relatively uniform surface temperature. 

i sc be used without pouch 24, as desired. 
Referring now to Figure 3, heat transfer device 1 is shown in 
which two double -walled sheets 3, 4 are sealed on ail edges - 

d„r-, v - - , 0 , s 

containing second high thermal capacity materia.; 12 and the vol ernes 
between the double wails of each sheet containing first hiah 
thermal capacity material li , 

Figures 4-6 show another embodiment of the invention in which 
the entire device may be turned inside out like a reversible 
jacket. As shown in the first mode of operation in figure 4, 
device i is formed of two double wailed sheets 3, 4 that contain 
in volumes 10 between outer panels 9 and inner panels 8 first high 
icrty material 11. Sheets 3, 4 are sealed on three 

divided into three ccmoartmsht-'s 



' aerma i g tcity 

?e 6, The space between sheets 



&talec on al t ig ^ to one of t.. other -nret - 
define therebetween sealed compartment. 15 containing therein se-^nd 
high thermal capacity material 12. Third compartment IS defined 
by two webs 14 which are open at the edge 6, and are empty. 

AS shown in Figures S and 6, envelope 2 may be everted or 
turned inside out to the configuration of Figure 6 in which second 
material 12 is on the outside enveloping first material 11 on the 
inside. This embodiment may foe useful when the different physical 
properties of materials li and 12 may be more useful on the outside 
tor certain applications, making a single device more versatile. 

As shown in Figure 1, any of the compartments may be further. 

properties by slowing heat transfer. Although discussed primarily 
for treatment of the body, device l of the invention may be used 
for heating or cooling any surface. 
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instant hot or cold disposable packs are well known i>] t-V- 
* 2 decree _hsi: cos - s« a J t 1 o st ic ha„ 

containing separated chemicals such as, for examnie * d r v «herj"- 
with either a positive or a negative heat of solution end a sealed 
plastic bag of water. Device 1 is activated by bursting the 
separating psrt.it ion or inner bag of water and mixing the two 
jreeliem - i fe instant eat - cold In r 1 E c .iv* 
emoouijnent. ui the invention., the removable inner pooch 24 may be 
one ol these instant hot or cold packs. 

I , i-= e-t-j priTnarxlv J: or treatment of the body, 

device 3. of the invention nay be used for heating or cooling any 

Instsnf hot or cold disposable packs are well known -in 
art. They are devices that consist: of a sealed pies'- *e be- 
containing separated chemicals such as, tor example, a dry chemical 
with either a positive or a negative heat of solution and a Sealed 
plastic bag of water. Device l is activated by bursting the 
separating partition or inner bag Of water and mixing the two 
ingredients to produce instant heat or cold. in an alternative 
embodiment of the invention, the removable inner pouch 24 may be 
comprised of one or more of these instant hot or cold backs. 



envelope 42 that can conform to a bodv oarr whf>n applied thereto 
and secured with elongate straps that terminate in hook *4 ^rd w--> 

45 fasteners. Other fasteners such as snaps, buckles and the like 
may be used. The envelope 42 is formed of a first sheet or oanel 

46 and a second sheet or panel 4 7 that are heat sealed together 
along ail edges 48 to enclose a volume 43. Enclosed within volume 
4S is a high thermal capacity first material 53 being, for example, 
one of foe freezing gels well known in the art, such as that 
•-<-L«w.ussea Dy >J ''~' i ' acenfc -^4,iii which changes state from liquid 
v.- B.4.USU at arcane zero degrees centigrade and requires 



^~ dis Ior ^hxs purpose including som 
ovave oven for use «s hot packs . 
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.UTiperrnaan.re to the material and is readily corif ormable to t'«« h^ v 
p3rt " vh ' L! r ^'P ed ; isreco I 2f: ct eontac and heat ansie>-' 

► ' .<r.;,?s of the vjriouc -«t rk.=-»>- _~ . 

exaggsrated for illustrative purposes . Enclosed within the 
volume 4& ; and surrounded by first material 53, is a flexible inner 
pouch SO. The pouch 60 encloses an inner space 62 that is filled 
with a high thermal capacity second material 55. The webs 61 
an- S3 troo ,11c 1 ,he p. - . , So is formed is a flexible sheet such 
as a piastre beau seaiabie tilts that is impervious to the f. ir.ee and 
second materials so that they cannot mix. The pouch so i s formed 
by neat sealing all the edges 66 of two webs Si a «a < 
plastic film . 

Referring now to Figure 10, another embodiment is shown in 
which the inner pouch SO is formed frost; an extruded plastic: fUm 
having opposed rounded edges 80. A length of the extruded tub- « « 
sealed at one end, filled with second material 55 and then sealed 
at a second end. At least one of the inner pouch apace 52 or the 
surrounding outer volume 49 may be provided with elongate strips 
or fibers 75 to alow heat transfer by reducing connective movement. 

The high thermal capacity material 55 in ths pouch 60 may be 
identical to, or different from, the material 53 within the 

The materials 55 and 53 may be selected on the basis of their 
particular physical properties to enhance the utility of device 1. 
Those properties include, but are not limited to, heat of fusion, 
hear, capacity, thermal conductivity, temperature of transition from 
liguid to solid, rigidity in the solid phase, reaction to microwave 
radiation, vapor pressure and boiling point. 

Thermal conductivity of the material 5 3 is important in the 
rate _ transfer of heat to or from ths insert or pouch 60. By 
acting as a partial insulator, it can prolong the cooling effect 
and also prevent a very cold or hot insert from injuring che skin, 
r j _~r n r.b:ix„. si -• ■> t trn- - aturs . 

Referring now to Figure ii , another embodiment of an inner 
pouch SO is shown in which the pouch is segmented as shown to make 
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it more flexible and to maintain a flatter shape by seaiino 
together along seams 9? the outer walls of the couch. 

Referring now to Figs. 12 and 1 another embodiment is ahnw* 
in whicl there are a plurality of inner pouches 120 thaVare not 
attached to each other that are contained within the ont«>- 
envelope 101 Each pouch lit define 3 v lume :i 3 >L- ont in: 
high thermal capacity second material .55 and the pouches are 
surrounded by high thermal capacity first material 53. 

Although discussed primarily ft. treatment ot the body,. 

leg any 



asv ' ice 1 of the invention may be used for heating or cool 
surface - 
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with either a positive or a negative heat of solution and a seal»d 
piastre bag of water. Devlc* } is cUv- ■} b bus - no <- >ie 
separating partition or inner bag of water and mixing the two 
ingredients to produce instant heat or sold. m an alternative 
embodiment of the invention shown in Figure 14, the inner pouch 140 
may be one of these instant hot or cold packs. 

^ In this embodiment, water 141 is contained in first 
chamber 14 9 hermetically sealed from ascend chamber 151 by 
frangible partition 154. Second chamber 151 contains crystals 143 
that get hot or cold when dissolved in water due to their heat of 
solution. When outer envelope 42 is squashed to cause frangible 
partition 154 to burst .. water dissolves crystals 143 and produces 
heat or cold. 

The invention can include an insulating layer. Insuiatino 
layers decrease the rate at which heat is transferred from 
device i. The insulating layer creates two effects. First, device 
1 transfers heat for a longer period of tame because heat transfer 
is impeded by the insulating layer. Second, if the heat transfer 
of the device is too great, ehe heat transfer can be reduced by 
interposing tne insulating layer between device 1 and the surface 
witn wnac.t heat is being transferred. 

As shown tn Figures 15-16, one embodiment includes air 
bladder 204. Air bladder 204 is formed by attaching b' ! pd/t>r 
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its edge.. By attaching perimeter 202 to envelope 2, air 
bladder 204 is defined. Preferably the a^tach"!*^ 

perimeter 202 to envelope 2 is air tiqht , Mr bl = d«f>" ioa • r- 
t>goicaIiy filled with air; however, other insulators can be 
included. Preferably, bladder wall 201 includes valve 203. Valve 
203 when opened allows air co enter or exit air bladder 2 0=1. Valve 
203 when closed seals air bladder 204. Preferably, bladder wall 

As shown in Figure 36, device 1 can include more than one air 
bladder 204 and 2 04 ' . By including more than one air bladder 2 04 



and 204 V. the infiat 



controlled. 



changing inflation, the insulating and cushioning effect of air 
2.G4 i >e dha iged 
As shown in Figures 17-18, che invention includes an 
embodiment having insulator 210. Insulator 210 > s H i B ,„„, f 
material having a high thermal capacity. Insulator 210 may be but 
is not limited to an open-celled foam, a closed- ceil foam, down, 
or batting. By including insulator 210 on at least one aide of 
envelope 2, una heat being transferred through the side having 
insulator 210 la minimised. To utilize this property, insulator 
210 is placed against the surface with which heat is being 
transferred if too much heat is being transferred by device 1. 
Conversely, if too little heat is being transferred by device 1, 
insulator 210 is placed away from the surface with which heat is 
being transferred in order to prevent heat from being inefficiently 
lost from the side of device l thac is not in contact with the 
surface . 

Insulator 210 can be used to promote wet therapy. By 
providing a water -absorbent insulator 210, insulator 210 can hold 
water. This water becomes heated by device 1. 

Insulator 210 can be made of a sanitised material. By being 
sanitised the risk of infection is minimised. Examples of sanitary 
insulators 210 include but are not limited co laminate polyester, 
C ^~ h ' "*"?^< ana nylon. The invention also encompasses 

sanitised insulators 210 allow uhe device to be reused with clean 
insulators 210 for each patient. 
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^ - andage can b c ru „ _ u 

' - one iIjz i-< devics I is covered bv vtr ~ 

.u - . 220 w,-: sdtasive -j 221 t - adheres i o ^ =>- 
surface i *i isar c be > aferre Adhesive stz 
holds the hot or cold pad against the surface and frees a user from 
having to hold device 1 in place. 

Figures IB and 20 show a hot or cole bandage 23i which 
contains a pah made £ res a plurality of sheets. First sheet 331, 

e t 2> s 6>re££r*b3 
each hss ; a Perimeter 234, 235, and 236, of each 

respectively, is substantially in registry with the ethers. u v 
stacking sheets 231, 232, and 233 and joining them at their 
respective perimeters 234, 23$, and 236, two cavities 237 and 236 

~ - e:\ sties 27< 2 32 ; and 2 First ea x 

then filled winn high thermal capacity first material it and second 
cavity 2-S :; s tnen filled with high • hei^ capacity secono 
mat-rial 12. Alternatively, adhesive strip 220 having 'sdhesivj 
side 223 is then placed over the sheets with adhesive side^ii 
facing sheets 231, 232, and 233. Adhesive strip 220 is larger thin 
sheets 231, 232, and 233 and therefore extends beyond thern. 
Adhesive side 221 is then attached to the surface with which heat 
- c °"' ; --erred Adhesive strip 220 thereby holds bandage 230 

In its preferred form, bandage 230 includes additional layers. 
Fourth sbee 23 iving periraete> 2 ) can ; tached to e'^he> 
exterior sheet, first sheet 231 or third sheet 233- bv st-*o'»-«r 
fourth sheet 235 with the other sheets and attaching oeri^fer v&l 
to define air cavity 241. Air cavity 241 contains "air or another 
suitable insulator. Air cavity 241 not only acts as an insulator 
but also as 3 cushion. In its most preferred embodiment, fourth 
sheet 23 9 is distal adhesive strip 220. Air cavity 241 acts as a 
cusiu.cn and an insulator that controls heat transfer. 

In its pre reread form, bandage 230 includes insulator 210. 
As stated insulator 210 includes but is not limited to an oners - 
C£iiea toam, a closed-cell foam, down, gauze, and battircr T n •; - 
cost preferred tors, insulator 210 is proximate adhesive strip 220 
relative to sheets 231, 232, and 239, 
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r ur F 1'S' U < n erebod men; sevice : « 

plurality of holes 250 which can fo« used in carri unction *Hth b»i«- 
251 to attach device l to a surface. Holes 250 ar<= loot tad - n 
envelop;--. 2. While holes 250 go through envelope 2, anveiore 2 
remains sealed about holes 250. Beit 251 can be threaded throuoh 
holes 250. Belt 251 is then wrapped around a surface with which 
device 1 is to exchange heat. 

As shown in Figure 22, in situations where the duration of 
axtenaed, acvice 

cylindrical snaps. By being cylindrical iy shaped, the surface-tpy- 
vu,,.ame >at.xo ioi a given iengtn s minimized. By minimising the 
ratio, the heat transfer which depends directly on surface area is 
minimized while the volume of heated or cooled material la 
max i i zed . 

As shown in Figures 23 and 24, a no;:, or cold pad 2€2 havino 
a r. * *■ x , - afif Lop^S I 

embodiment of the invention. In this embodiment , a toluralitv of 
ld are ' Q ed n »« <~ Eaci pad v : b e character sec i s 

manner similar to any of the hot or cold pads described above in 
that it has an envelope 2 containing first material 11, and a pouch 
containing second material 12 within envelope 2, web 260 connects 
envelope 2 to adjacent envelopes 2' . A plurality of webs 260 are 
included ir, order to connect each envelope 2 to its adjacent 

a preferred 
i. Passageway 261 allows first 
material XI to flow from envelope 2 to adjacent 
Preferably, webs 260 are thinner than envelope 2. 
thin, webs 260 act as hinges allowing pad 263 to be flexible an 
contoured to the surface with which heat is to be transferred, 

The invention also encompasses an embodiment chat is 
i o* . - o guarantee t t th en > p & 
during normal microwave heating, wall 270 of envelope 2 should be 
at least five millimeters (S mm; thick, 

The invention also encompasses an embodiment chat minimizes; 



o , cl w - 2„ 

save lope 



tmbodii 



material il preierabi 



comprises a food grace gelatin. similarly, material 12 may ais 
comprise a food grade gelatin. 
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Tne invent i or) also encompasses embodiments that are shaped 
Life the surface with which heat is to be transferred F^r 
example, device .1 can be shaped like shoe 28 0 for use on a foot 

us< m an ankle-, ;< nask 282 - 
face, or cap 283 for use. on she head, or cuff 284 for c = - 
neck, lumbar pad 2S4 for use on the lumbar region of the back or 
belt 265 for use on the waist. Baviee i also car, be shaoed Lihe 
inanimate objects, such as plate 266, bowl 287, and cup 288. By 
being so shaped, contact between device 1 and the surface with 
which hear is being transferred is improved. 

The above disclosed invention has a number of particular 
eatures whici houl< preferably be employed in combination 
although each is useful separately without departure from the scope 
Ot the invention. While this section shows and describes the 
preferred embodiments have been shown of the invent * c <-h*» 
invention may be embodied other than as herein specilxcalW 
illustrated or described, and that certain changes in the tone and 
arrangement of parts and the specific manner of practicing the 
invention may he made within the underlying idea or principles^ 
the invention. 



INDUSTRIAL APPLICABILITY 
The industrial applicability can be understood by analysing 
the Q «Jects of the invention and the problems that are solved by 

cooling and/or heating applicator that is sufficiently flexible to 
conform to various body parts to mare surface contact for effective 
has t t ranaf er . 

It Is another object that the applicator provide heating 
and/or cooling at an effective temperature for a greatly prolonoec 
period of time for optimal therapeutic benefit. 

It is another object that the device, in cue embodiment, be 
reversible so that the surface properties may be altered in at 



nave a rem 



le device , in one embodiment , 
may be separately heated or 



Another object of the present invention :„:;■ eo orovidp » •■••«« 
of such hot or cold packs which are soeci f i call v f t 

conveniently and efficiently applied to parts of the anatomy sur^ 
as the lumbar back region, the wrist, the knee or elbow rho 
cervical back region, i.e. the neck and upper back, the foot- the 
face, the leg, the pelvis, etc, 

3 * ' <- t c the present in ehtic i t provide a 
hot or cola pack, or series of such hot or cold pecks, which cause 
heat transfer with any body, animate or inanimate. 

A * - it r object 01 tftis inve ticn v o pi vie 

cater toe facilitating heat transfer with a body or 



socks , 



pro v idle a hot or 



boay part in tone i 

hoods, belts, or any other suitable 
It is also an object of this 11 
cola applicator which is combined with material for bandaging 
wounds . 

It is also an object of this invention to provide a hot or 
cold applicator having an outer layer thereof at least a. portion 
of which is capable of absorbing and holding liquid such as water 
to provide moist heat to a surface when the applicator is at an 

It Is a further object of this invention to provide a hot or 
cold applicator Having means thereon for connecting and/or holding 
such applicator to a surface to or from which haat is transferred 

It is also an object of this invention to provide a hot or 
cold applicator for use in connection with forming or cooling 
articles of food and/or beverages. 
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CLAIMS : 



vcrmsmnmt 



l. A heating or cooling pad comprising: 

tei f exLbi-u sealed envelops containinc? a hie cher 3 i 
* * rf!ateri31 ' ° anVeiQpe ^ ^ ^ to^said 

3 ' : in -' - pox ^ -* ; xu ^ envelop- 

sate roacr comprising a high thermal capacity second material 
sealed within an enclosing web that is impervious to said second 
material, so that said first and second materials cannot mix; Uadj 
said first material being non-rigid at about zero decrees 
centigrade ; and 

means associated with said outer envelops and inner pouch for 
retaining said inner pouch in position relative to sJid outer 
envelope . 



second m 



The •> », ing or cooling pad according i o claim : in which said 
d XB »©»-*^4giel at zero degress centigrade. 

3, The heating or cooling pad according to claim 2, in which said 
first and second materials have different physical properties,. 

4, The heating or cooling pad accordina to ela^m • « ~ ,5 
first and second materials have different chy^ca" o>-o— — 

5, The heating or. cooling pad according to dais* i, in which said 
at least one inner pouch is segmented. 

6 " _ Tha bating or cooling pad according to claim i, i, n whleto said 
enclosing web is formed of a flexible extruded web having owe 



cooling pad according to claim i f in which 
jrovided within at least one of said first and 



- The seating - cooling pad according to claim I, in which 
elongated strips are provided in at Least ofce of said ftu and 
second material . 

5 5 " A hear - transfer device fcr heating and cooling a surface, the 
device, comprising: 

an envelope formed of. first and second sheets, the sheet 

each sheet formed of an outer panel of flexible, liquid- 

ten&l th iot rigid at e dr,g =es eei i ~ - 

the volume further containing therein at least c-op x>™*^ 
seelingiy enclosing a space, the space containing therein a high 
IS t norma.; cars t\ second material., the pouch being formed of web 
that is impermeable to said first and second material 20 that said 
first and second materials cannot mix; and 

means connecting said pouch to said envelope so that said 
pouch is substantially fixed relative to said envelope. 

20 

10. The device according to claim 9. in which said first and 
second material have different physical properties, 

11 ■ 1 device according to claim 3, in which said at least one 

12, The device according to claim 5, in which said first and 
second materials have the same physical properties, 

30 13. The device according to claim 9, in which said first material 
is e freezing gel, 

14. The device according to claim 9, in which elongate fibers or 
strips are provided in one ox both of the space and the volume. 

35 

15. The heating or coding pad of claim 1, wherein said means 
associated with said outer envelope and inner couch include?; at 



.-.east; one transverse web connect 
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notch defied said inner P ouoh to ratals said pouch in 
substantially fixed relationship withdn said envelope. 

16 • ?h ^ cooling pad of claim I , *herei sa 

associated with said outer envelope and inner pouch is a fixed 
connection between said pouch and said envelope wherein said pouch 
is xused co said outer envelope. 



vice or claim 9, wherein said means 
udes at least one web 



rigidly connected at one side to said envelope arid at another slo- 
ts said pouch, 

IS. The neat, transfer device of cl aires 9, wherein said >r:een~ 
to said envelope. 

13. The heat transfer device of claim 9, wherein said means for 
connecting said pouch to said envelope includes fusing said pouch 
to said envelope. 

20., A heating or cooling pad comprising: 
first material; 

at least one inner pouch also contained within said < r -"- " o o 
said pouch comprising a high thermal capacity second material 
sealed within an enclosing web that is impervious to said second 
material, so that said first and second materials cannot mix, two 
separate chambers hermetically sealed from each other by a 
trangirde partition and the two chambers containing different 
materials which., when mixed together after manually breaking said 
vru:u '' ^ ^ ~ — ~"' r 1 0& - * w '^nar i _ilds 

said first material being non-rigid at about sere degrees 
: ntigrad 
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21. A heat transfer device for hearing and cooling a surface, the 
device comprising: 

an envelope formed of first and second sheets, the sheet 
having broad faces; 

£ rwad °" an sate pan.: 5 f flexible, liquid- 
impermeable webbing, the panels joined together on all edges to 
define therebetween a volume that contains a high thermal capacity 
first material that is not rigid at about zero degrees centigrade- 
and 

the volume further containing therein at least one pouch 

thermal capacity second material, the couch be-hno b'—^^c -a w »c 
that is impermeable to said first and second material so that 
first and second materials cannot n. two separate oi u u 
hermeticsliy sealed from one another by a frangible partition and 
the two chambers contain different parts which, when mixed tonether 
after manually rupturing the partition, from said high thermal 
capacity second material and also generate either heat or cold. 

22. The heating or cooling pad as described in claim i, wherein 
said envelops further comprises: 

two outer faces, 

23. The heating or cooling pad as described in claim 22 further 
comprising; 

an insulating layer attached to said envelops. 

24. A heating or coding pad as described in claim 22, wherein 
said insulati.no layer comprises: 

a bladder wail having a perimeter, 

wherein said perimeter attaches to said envelope to define a 
1 ^ i a i ?s , . ^ . : - an: , i 'iidco- wall. 

25. P. heating or cooling pad as described in claim 24, wherein 



. A heating or cooling pad as described in claim 25 wherein sa 
aulatinc layer further comprises; 
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so in 



a valve in said bladder the when opened allows said bladder 
iniii^ted and deflated and when closed seals said bladder. 

27, A heating or cooling pad as describee? in claim 23, wherein 
said insulating layer comprises an insulator. 

38. A hearing or cooling pad as described in claim 27,. wherein 
sard insulator is chosen from the group consisting of an open" 
celled foam, a closed-cell foam, down, and batting. 

29. A heating or cooling pad as described in claim 23 wherein said 
insulating layer comprises' 

a biadde; fail having a perimeter wher^ip said D «*.<: m ««. 
attaches cc a firsr at said outer feces to define u bladder between 
said first of said faces and said bladder wall. 

30. A heating or cooling pad aa described in cXaim 29, further 
comprising c 

a second bladder wall having a second perimeter, wherein said 
second perimeter attaches to a second of said outer faces to define 
a second bladder between said second bladder wail and said second 

face,, 

31. A heating or cooling pad as described in claim 23, wherein an 
insulator covers a second of said outer faces. 

32. A heating or cooling pad as described in claim 31, wherein 
said insulator is chosen from the group consisting of an open- 
celled foam, a closed-cell foam, down, ana battinq. 

33 rh w> <c Lag pad as described in claim I further 

a bandage having an adhesive side that adheres to said pad and 



tags comer i inq 
first sheet, having a perimeter, 
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a second sheet having a perimeter, wherein said, second sheet 
is subs ix ill" u registry with saia first sheet an-; wh«i in 
said .fir:;:;: sneet and said second sheet are stacked ar.d : irs-d a^ 
said perimeters to define a first cavity between said first sheet 
and said second sheet , 

i l imetei dmsi i e j. 

substantially in registry with said second sheet, and wherein said 
third sheet and said second sheet are stacked and joined at said 
perimeters to define a second cavity between said first sheet and 
said second sheet , 

a second high thermal capacity material is said second cavity 

an adhesive strip having an adhesive side, wherein said 
adhesive strip at least partially overlaps said first sheet, and 
wherein, said adhesive side faces said first sheet. 

35. A hot or cold bandage as described in claim 34 further 
comprising •. 

a fourth sheet having a perimeter, wherein said fourth sheet 
is substantially in registry with said third sheet, and wherein 
easd fourth snaet ts stacked era said third sheet and joined at said 

36. A hot. or cold bandage as described in claim 34 further 
comprising 

an insulator .located between said first sheet and said 
adhesive strip. 

37. A hot or cold pad as described in claim 1, wherein said 
envelope contains at least two holes that are sealed so said high 
thermal capacity first material cannot exit said holes.. 

sB, A hot or cold pad as described in claim 37 further comprising; 
a belt threaded through said holes. 

3St A hot. or cold pad as described in claim i . wherein said 
envelope is cylindricaiiy shaped, 



40. A hot or cold pad as described in claim I, further comori«< *cr« 
a plurality of said envelopes, each containing ar. least on «. 

of said inner pouches, wherein said a are a.tranqed in 

> i * . ,C _ ' t - , „ y 

5 c 1 -*< oj 

a plurality of webs, wherein said webs conns et each envelope 
to its respective adjacent envelopes. 

41. A hot or cold pad as described in claim 40, wherein said webs 
iu each define a passage that allows said high thermal capacity first 

material to pass from one of said envelopes to said adjacent 
envelopes . 

42. A hot or cold pad as described in claim 1,. wherein sa-ic 
15 env iop - that i least 1 milUmet 5 n) h4c 

43. A hot. or cold pad as described in claim 1, wherein said 
envelope has a shape chosen from the group consisting of a lumbar 
region, a wrist, a knee, an elbow, a cervical region, a neck, a 

20 foot, a face., a mask, a belt, a hat, a jacket, a bowl, and a cup. 

44. A hot or cold pad as described in claim 1, wherein said high 
thermal eapacit\ first material comprises a food grade crel&tin, 

25 45. A hot. or cold pad as described in claim i, wherein said high 
thermal capacity second material comprises a food grade gelatin. 

46. The heating or cooling pad as described in claim 23, wherein 
said insulating layer is water absorbent. 

30 

47. The heating or cooling pad as described in claim 23, wherein 

48. The heating or cooling pad as described in claim 23, wherein 
35 si insul ting is ovabis 



43. The heating or cooling pad as desc: 
at least one of said materials is chosen 
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cf water, propylene glycol, hydroxypropyi methylceliulose , natural 

tragacanth, IqeusS bean gum, Xanthan gum, cellulose, 
iignocellulose, hydra*yinethyl cellulose, acrylic acid, methacryiic 
acid, a wetting agent , and a freesxng point depressant. 

50, The heating or cooling pad as described in claim 43, wherein 
said wetting agent, is chosen from the group consisting of alcohols, 
ethylene glycol, propylene glycol, glycerine, methanol, ethanoi , 
and propane! . 

51. The nesting or cooling pad as described in claim 49, wherein 
said rrassing point depressant is chosen trow the group consisting 
Of monohydric alcohol, rconohyridic alcohol dsrivate, ethylene 
glycol, propylene glycol, 1 , 3 -propylene glycol , glycerin, 2 -methyl- 
2,4-psntanearol, acetone, diwethyisuif oxide , methyl sulfonic acid, 
ethyl sulfonic acid, diethylamide, tm: : thy lamina, formic aeidi 
erythritol, arabinose. gluconic acid, glucuronic acid, glucaric 
acid, galacturonie acid, fructose, glucosamine, disaccharidss ,. 
raffinpse, agarose, amy lose, sodium alginate, glycogen, 
chondritis, chondroitin sulfuric acid, dextran, pecr.ic acid, 
propylene glycol alginate, pullulan, and chondroitin sodium 
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